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AIM

The aim of this paper is to present a system able t o analyse handwriting movements produced by childre n presenting dysgraphia, submitted to a rehabilitat ion treatment (Terzi's

method). The movements were segmented and analysed extracting a series of static and kinematic paramet ers, in order to measure the efficacy of the method

INTRODUCTION . /METHODS

Handwriting is a specific motor task in which the m ovement is realized by following The handwriting.of 14 non-proficient handwriters ch ildren (aged 9-12 years) attending
a precise spatio-temporal sequence. In this process particular care must be placed primary school studies were acquired, by means a di gitizing tablet (temporal
both in the correct automation of each grapheme and in the ergonomic aspect of resolution: 10ms; spatial resolution: 0.01 mm).

the posture. The execution of a simple writing exercise, consist ing of a one-minute continuous
Dysgraphia, representing a learning disability resu lting from the difficulty in sequence of lelele’, was required (Fig.1), before and after a rehabilitation program.
expressing thoughts in writing, refers to the poor handwriting that can be found in This was based on a cognitive-motor methodology (Te rzi's approach [4]) that permits
primary school children. to develop the ability to obtain aware of the spati  o-temporal information in order to
Recently, digitizing tablets allowed objective quan titative kinematic analyses of the / correctly process and integrate them for a consciou s use of the body during
writing quality in children [1], in elderly subject s [2] and in Parkinson's disease [3]. ‘ movement. All children undergo the treatment for at least 15 sessions of 45’ each.

! /A previous developed user-friendly device [5] was u sed and further developed for the

LA analysis of handwriting data both in spatial and ti me domains.

The ‘movements, were segmented and the strokes were i dentified between two
successive ‘minima in the curvilinear velocity (Fig. 2). In order to measure the
treatment efficacy and to evaluate what parameters are more sensitive to the

recovery process, a series of static and kinematic parameters linked to pressure,

trajectory and velocity features of each stroke wer e calculated.

Figure 1. Example of writing test (‘lelele’) in a ch  ild before (left) and after (right) the
rehabilitation program. In both cases the subject w rote for one minute.
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RESULTS AND DISCUSSION

In Figure 1 is evident that after the treatment the total number of written letters is

more than doubled as well as the corresponding curv ilinear velocity (Fig. 2).
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overiapping thusiiemonsirargoiinioleRaliS el @ ety STk i Figure 2. Top: Examples of some strokes identificati on in the writing of Fig.1, before (left) and

The realized system permits to quantify these modif ications. In particular a after (right) the treatment. The starting point of each stroke is progressively numbered. The
ot X B . : horizontal and vertical scales are in mm.
significant increase of the mean velocity during si ngle stroke (p<0.02) and the mean Bottom: Curvilinear ; velocity profiles corresponding to the top x-y spatial tracts. The
width of a stroke (p<0.02) were pointed out (Fig.3) . At an individual level, the numbering is the same of the top panels. Horizontal scale: 1 tick= % s; vertical scale in mm/s.
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was generally found (Fig.4) that does not correspon  d to.an excessive muscular tone Sublect R
rather to a passage from a muscular hypotonicity wi th a fluttering tract to a more Figure 3. Mean curvilinear velocity of strokes Figure 4. Mean pressure values in the
eked d N t in ducti £ th hi in the considered children before (PRE) and children before (PRE) and after (POST) the
checked pressure determining greater accuracy in t § prgductiGh ol the | gapnig after (POST) the rehabilitation treatment. rehabilitation treatment. Only in five cases
tract. Generally the velocity significantly increased, the pressure remains about unchanged.
in a subject unchanged and in three children
decreased.
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